Comparative kinetic effects of Mn (II), Mg (II) and the ATP/ADP ratio on phosphoenolpyruvate carboxykinases from Anaerobiospirillum succiniciproducens and Saccharomyces cerevisiae.
The kinetic affinity for CO(2) of phosphoenolpyruvate PEP(5) carboxykinase from Anaerobiospirillum succiniciproducens, an obligate anaerobe which PEP carboxykinase catalyzes the carboxylation of PEP in one of the final steps of succinate production from glucose, is compared with that of the PEP carboxykinase from Saccharomyces cerevisiae, which catalyzes the decarboxylation of oxaloacetate in one of the first steps in the biosynthesis of glucose. For the A. succiniciproducens enzyme, at physiological concentrations of Mn(2+) and Mg(2+), the affinity for CO(2) increases as the ATP/ADP ratio is increased in the assay medium, while the opposite effect is seen for the S. cerevisiae enzyme. The results show that a high ATP/ADP ratio favors CO(2) fixation by the PEP carboxykinase from A. succiniciproducens but not for the S. cerevisiae enzyme. These findings are in agreement with the proposed physiological roles of S. cerevisiae and A. succiniciproducens PEP carboxykinases, and expand recent observations performed with the enzyme isolated from Panicum maximum (Chen et al. (2002) Plant Physiology 128: 160-164).